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Microgravity Science Division Organization
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Combustion Science Program Manager, T. J. Sutliff
Fluid Physics Program Manager, F. J. Kohl
Microgravity Environment Program Manager, D. R. Francisco
Multi-Discipline Program Manager, K. E. Schubert
Senior Systems Manager, J. S. Wanhainen
FCF Project Manager, R. L. Zurawski
Deputy FCF Project Manager, R. R. Corban
BioScience and Engineering Program Manager, M. M. Nall

6701 6
Business Management

Office
J. K. Gassaway, Manager
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Microgravity Fluid Microgravity Combustion Fluids Flight Combustion Flight
Physics Branch Science Branch Projects Branch Projects Branch
B. S. Singh, Chief D. L. Urban, Chief N. J. Shaw, Chief A. M. Otero, Chief
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ISS Facility BioEngineering & Microgravity

Projects Bral}ch Environment Branch

T. H. St. Onge, Chief D. R. Francisco, Chief
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BioScience and BioEnginering

Goal 9 Extend the duration & boundaries
of human space flight to create new
opportunities for exploration & discovery

NASA BioScience &
uG Engineering Institute

Measurement

v'Miniature, low power, reliable
Vehicle & Human Space Systems
v'Biomedical diagnostics &
environmental sensors
v'Radiation, bone loss
countermeasures
v'Medical applications

The John Glenn
Biomedical
Engineering Consortium

v'Biomedical Issues
*Medical diagnostics
*Medical Treatment

v'BioMEMS
v'Fluid Modeling of Physiological, Vehicle & v Bio materials «Countermeasures
Cell Culturing Systems v Transport phenomena in biology & devices
v'Low gravity effects on fluid to cell environment , Lab-on-chip
v'Fluids & combustion sensor technology for v Molecular Nanosystems
biomedical & advanced life support v Tissue BioScience and Engineering

v'1g g-jitter measurement of bioreactors
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Microgravity Science Division Human Exploration Program(s)
GRC is supporting the human exploration initiative in the following areas:

BioScience and BioEngineering Program

*Medical Systems — development of technology in line with Critical Path
Roadmap

Bone and Muscle — methods/processes/countermeasures to understand and
mitigate bone loss and muscle atrophy in low gravity

*Environmental Control and Monitoring — development of technology in
support of the crew and vehicle systems

*Digital Human — computational modeling of the human body with effects of
low gravity — aid in the development of countermeasures

Fluid and Combustion Programs

*Fire Research, Detection and Suppression — applying microgravity
combustion expertise

-Life Support Systems — applying microgravity fluids expertise

Advanced Propulsion Systems & Space Power - applying microgravity fluids
expertise

*In-Situ Fabrication & Repair - applying microgravity combustion expertise

*ISRU - applying microgravity combustion expertise
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Microgravity Science Division BioScience and BioEngineering Program

We are implementing the program via intramural strategic research and obtaining
extramural strategic research partnering via the following:

NASA John Glenn Biomedical Engineering Consortium — 10 projects
Projects funded to address risks identified in the Bioastronautics Critical
Path Roadmap - Partnership with local medical institutions

NASA BioScience and Engineering Institute — University of Michigan
To enable world-class research, development, U.S. technology transfer,
and education in BioScience and Engineering related to NASA’s Human
Exploration mission(s) —

Areas of emphasis are:

» Transport Phenomena in Biology and Devices
» Tissue BioScience and Engineering

* BioMEMS and Biomaterials

* Molecular Biophysics and Bioengineering

Interagency agreements with NIH and NEI
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GRC Microgravity Environment Program Organization

Deputy - Steve Simon

Microgravity Science Division
Chief - Jack Salzman

S

Engineering Directorate

Structures Branch
Chief - Rick Manella

MEL Manager — Anne McNelis Discipline Scientist - Richard D

NIRA Lead — Bill Hughes

BioEngineering &
Microgravity Environment Branch
Chief - David Francisco

Program Manager - David Francisco

eLombard
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Space Acceleration Measurement Systems
(SAMS)

SAMS Project Manager — Bill Foster
STS/Ground Lead — Ron Sicker

Principal Investigator Microgravity
Services (PIMS) Project
Project Manager - Kevin McPherson
Project Scientist - Kenol Jules

l

ZIN Technologies

PIMS Lead — Nissim Lugasy

Microgravity Program Manager — Carlos Grodsinsky
SAMS Project Manager — Ray Pavlik
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Microgravity Environment Program

What is the Microgravity Environment Program (MEP) charter?
We provide the following services:

 Acceleration Measurement Instruments for space and ground applications
 Detailed acceleration data analysis

* Platform Environment Characterization (identification of disturbers)

* Environment education

» Support for ISS microgravity requirements verification with dynamics emissions
characterization testing and payload analysis techniques/processes.

* ARIS/PaRIS integration and analysis

* ISS Microgravity Environment Prediction capability

* Non-Isolated Rack Assessment - NIRA

Our customers include;

* Principal Investigators
* Technology Developers
* Crew Members

» Payload Developers

* Vehicle Developers

We are sponsored by NASA's Code U program.
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Microgravity Environment Program at NASA Glenn Research Center

Microgravity Environment Program (MEP)

A —|Acceleration H/W Operations/Sustaining Engineering —

SAMS & MAMS

— Acceleration H/W Development

MEMS Vibratory & Low Frequency Sensors
ISS Ethernet Vibratory Sensor - TSH-ES

PIMS —Accel. Data Analysis/Archiving/Disseminating/Environ. Prediction Tool

MEP Funded

Community Education

l— Microgravity Environment & Interpretation Tutorial

MEP Managed |

Non-lsolated Rack Assessment
NIRA Analysis

Measurement capability of disturbers in 1g

FCF ARIS/PaRIS Analysis and Integration

\4

Capability to analyze & predict FCF environment based on analysis & data

March 2-4, 2004

*Funded through code R, M task

Microgravity Emission Lab -Funded via FCF

*Funded via FCF
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Microgravity Environment Program History

Space Acceleration Measurement System (SAMS) — 15+ yrs

Missions supported on Sounding Rockets, STS, Mir

SAMS has characterized 20+ flights on STS & 3+ years on Mir
Flown on sounding rockets

OARE - Low frequency measurement system flown 12 times on STS
International Space Station (ISS)

SAMS- Il - The Vibratory Acceleration Measurement System for ISS
Launched on 6A

Operational since June 2001 — 20,000+ hours operations
MAMS - Microgravity Acceleration Measurement System —

Low frequency measurement system for ISS plus vibratory to 100 Hz
Launched on 6A

Operational since May 2001 — 20,000+ hours of operation

PIMS- Principal Investigator Microgravity Services

— Processed over 1900 user requests and documented over 20 flights,
5 flight platforms, and multiple ground based platforms

Near real time ISS data on WEB, Increment reports complete

ISS Microgravity Environment Prediction Tool

7th MEIT, 22 MGMGs

PIMS Data Processing
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PIMS- Principal Investigator Microgravity Services

— Process, analyzes, documents and disseminates real time data via the WEB and Annual Reports.

Real time data via the WEB

1000+ hits /month
http://pims.grc.nasa.gov/

[

Customized Data Analysis Reports _ ISS Microgravity Environment

-Principal Investigators -:ncremen’; g SU'CkﬂLOOk Prediction Tool

Van -Increment 2 Repo

[\Yehldfr\?gts\fgi Outout -Increment 3 Report -WEB Based

eura
. -uP -1, 2 Year Summary Reports -Allows hardware developers &

“Automatic categorization of -Space Studies Board report investigators to see the effects

disturbance signatures on extended ISS-Shuttle of ISS systems and other
operations payloads on the environment
-Over 1.5 terrabytes of data
archived -Tool operational for ISS systems

PIMS Software received 2003 R&D 100 Award
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ISS Environment Measurement and Characterization

N

L

ISS Systems & Science
Operations

Crew Exercise ISS Vehicle Attitudes
XPOP Attitude
Torque Equilibrium Attitude
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SAMS New Sensor Developments

Three new sensors under development

‘” ——

("MEMS - Vibratory Sensor \ ( MEMS- Low Freq Sensor ) ﬁ'riaxial Sensor Head -ES \

*Reduces volume by 33%. Fabrication techniques identified -Ethernet standalone sensor.
*Cost < $2500, 85% reduction. *Grant in process to determine -Replaces EE and SE with one
*Reduces power by 50%. feasibility unit.
*Could reduce volume drastically -Reduces two boxes to one
*Sensor selected, tested,
engineering model designed & -Volume savings of 6 to 1.
\assembled J _Flight units built and tested, ready

Qor implementation )
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Microgravity Environment Program

» Support for ISS microgravity requirements
verification by testing and analysis.

 Testing
» Dynamics Emissions Characterization by utilizing the
Microgravity Emissions Laboratory (MEL). The MEL
utilizes a 6 DOF inertial measurement system, capable
of characterizing disturbances (down to 0.1 ug’s) of the
space-flight hardware.

Middeck locker suspended in the MEL

° Ana|ysi S s GIRieoaion O Respanse o Combined NRA and ATCU Loads 43
» Payload analysis techniques/processes for ISS
microgravity verifications which includes:

* PIRN 110H and ARIS Rack level allocations
» Microgravity isolation approaches and
integration processes

» ARIS, Passive vs Hardmount comparisons

» Verification/validation approaches and model
requirements

Comparison of Isolation techniques
for FCF CIR
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Microgravity Environment Assessment Tool

Average Allocation per Payload Rack

DAC

Design Analysis Cycle

Prediction of

On-orbit u
BN NIRA _ gt potential “cross
Non-Isolated Rack Assessment enV”:Or?men disturbers” and
7. prediction possible solutions

Average for generic racks
& actual for known racks

Microgravity Analysis Cycle Tool

WWEB based
*User defined inputs

Multiple runs for different
configurations/orientations

Data for manifesting and
operational planning

°|ncludes contribution of
individual disturbers

March 2-4, 2004
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NASA
Microgravity Science Division / Microgravity Environment Program
microGraviTY il =
Glenn Research Center - <5

Microgravity Environment Program

MEP points of contact:

Dave Francisco

Program Manager
216-433-2653
David.R.Francisco@nasa.gov

Richard Delombard

Discipline Scientist
216-433-5285
Richard.DeLombard@nasa.gov

Kenol Jules

PIMS Project Scientist
216-977-7016
Kenol.Jules@nasa.gov
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Kevin McPherson

PIMS Project Manager
216-433-6182
Kevin.M.McPherson@nasa.gov

Bill Foster

SAMS Project Manager
216-433-2368
William.M.Foster@nasa.gov
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